1 A METHOD OF PREPARING A DRY BULK CARRIER This invention
relates to a method of preparing a dry bylk carrier. More particularly, it
relates to a method of preparing a dry bulk carrier for sand transportation
and 5 fluidized unloading. When filling in sea areas in order to gain land,
oftentimes large amounts of mass are required. According to prior art,
so-called self-unloading dredgers TSHD ("Trailing Suction Hopper
Dredgers") are commonly used. During the transport io from the loading site
to the unloading site, the mass is located in silo-like compartments in the
vessel. The mass may be unloaded by opening the bottom of the vessel, for
example by virtue of the hull being formed in two parts structured in a
manner allowing them to be moved relative to each other. is EP-document
0677618 discloses a vessel having bottom hatches. However, vessels of the
type mentioned are not particularly suitable for carrying large quantities of
mass over longer distances and not, in particular, when transportation

aﬁ%f&?”@?}ﬂﬁﬁ%&%éﬁg}eﬁ igﬁqfqggfp\or%. Egﬁ feason for this is 20 related

to economy, giv ese 'vessels are relatively expensive to build and

operate, and also due to their relatively limited carrying capacity. It is known
td faiRliZe e mads b&foré ahd duing thitstlifg. 2TABIUERI US pateritt 1<
3445008:desesibesa metbad and devicerwherein the lewesfrostion of the
h8¥£82¥¥%%e%§%U§IMSQK carrier for sand transportation and

fluidized unloading.

When filling in sea areas in order to gain land, oftentimes
large amounts of mass are required. According to prior art,
so-called self-unloading dredgers TSHD (“Trailing Suction
Hopper Dredgers”) are commonly used. During the transport
from the loading site to the unloading site, the mass is
located in silo-like compartments in the vessel. The mass may
be unloaded by opening the bottom of the vessel, for example
by virtue of the hull being formed in two parts structured in

a manner allowing them to be moved relative to each other.
EP-document 0677618 discloses a vessel having bottom hatches.

However, vessels of the type mentioned are not particularly
suitable for carrying large quantities of mass over longer
distances and not, in particular, when transportation across
open sea areas comes into question. The reason for this is
related to economy, given that these vessels are relatively
expensive to build and operate, and also due to their

relatively limited carrying capacity.

It is known to fluidize the mass before and during unloading.
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with water prior to pumping out water and mass. It is known, from US patent
4033470, to use nozzles and water s upder pressure to fluidize the cargo.
Transportation of mass in holds generally requires that the hold must be
closed, and that the cargo must be classified as dry during transportation in
the open sea. The use of dry bulk carriers for carrying dredged mass has io

bé&nPtoposkd, Bﬁa%ﬁeﬁt‘lélﬁﬁlﬂfiat%‘ﬁsﬂbi?99881@?%%%68@ dRvice
untaading devicel tovbe placed on the surtacecakthercange, \thegdaviee of i11ed
W‘pi'%%is %Ltrlé%tur%d (i)r}a manner Elrljlow(iquit tgtguidgzg a%ggump out the

cargo. Howevef, the unidading’ capaci y of such a sglutlon%'as proven
insufficient. is The object of the invention is to remedy or reduce at least one
of the' BisHvantades Br the proFAfR. Hadédidtance With the ffvisitich thera ter
objettis achevedby virtue 0f the featires tisclosed in the following
description and in the subsequent claims. 20 A method of preparing a dry

bulkcansier far sand Jtrapspartation, and fluidizedtinlgading.is-provideds ne
wherein the method comprises disposing within a utility hold, fluidizing pipes
ha9ity B SFeingsSihd 2isd &%ﬁfrrﬁ%ﬁleﬁ&ﬁﬁuﬁa&s&d S&n¢ \WhR&rein e S
methodduither include 2btdisposingna shurnppampseannected between the
slurry inlet and an unloading pipe where the slurry pump is placed in a hold

agdiacens Lo dhe yiilityhald. Themethod may-turtherigclude disposinga shury
inlet in a bulkhead between holds. , , ,

been proposed, and patent application NO 19986101 describes
an unloading device to be placed on the surface of the cargo,
the device of which is structured in a manner allowing it to

fluidize and pump out the cargo. However, the unloading

capacity of such a solution has proven insufficient.

The object of the invention is to remedy or reduce at least

one of the disadvantages of the prior art.

In accordance with the invention, the object is achieved by
virtue of the features disclosed in the following description

and in the subsequent claims.

A method of preparing a dry bulk carrier for sand
transportation and fluidized unloading is provided, wherein
the method comprises disposing within a utility hold,
fluidizing pipes having inflow openings and also a slurry
inlet for fluidized sand, wherein the method further include
disposing a slurry pump connected between the slurry inlet
and an unloading pipe where the slurry pump is placed in a

hold adjacent to the utility hold.

The method may further include disposing a slurry inlet in a

bulkhead between holds.
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3 Thus slurry may be unloaded from a utility hold of the dry bulk carrier
without having to substantially alter the layout of the vessel. The method

may further include disposing, in a hold adjacent s to the utility hold, a water
pump to be connected between a water inlet and the fluidizing pipe. By virtue
of disposing the pumps in an adjacent hold, the pumps are located at a level
of RBiyHt HEar th@$ioor of the PGty hof®Sitnitanedusly: dhe SthrrBurfipy
mayl ke da positioned near thesslunty inletsThiscrediucesicavitation, srbichayout
wo Iq}%h%rvxg%%{ake place at a substantial degree in the pumps. The

outflow of sFurry fo the slurry pump is facilitated by virtue of the static

pressure from the sand, which is located above the slurry in the utility hold, is

créRintFa Hres8re SRR Sturly: Bufifig Ghigsding Iwater malyFow W aonTt
thewater intetiand, theaugh thevitflow ppenings, which may beccaraprised of

nozzles, sQ aescltoafrll%f'djE eethgl%alrgjdl located closest to the floor of the utility

l . . . . . .
holc -efreaﬂenty termed the tank top.nzqo ﬁ‘ldoeeswable, fluidizing pipes having
inflow openings may also be disposed on the walls of the utility hold, or at
ditterént [&VeISbf At Tt Bite LtiftyWOIBS In"Brddt BFdrthEr improves td©
floighizingaofdheé samces the tmethed may alsoecamprise aisposing aioinjedtiome
pipes, inthe,, 25 witility hold. preferably negr.the flogr thergaf. The a injection
pipes may be provided with air injection openings,

positioned near the slurry inlet. This reduces cavitation,
which would otherwise take place at a substantial degree in
the pumps. The outflow of slurry to the slurry pump is
facilitated by virtue of the static pressure from the sand,

which is located above the slurry in the utility hold,

creating a pressure on the slurry.

During unloading, water may flow in from the water inlet and
through the inflow openings, which may be comprised of
nozzles, so as to fluidize the sand located closest to the
floor of the utility hold - frequently termed the tank top.
If desirable, fluidizing pipes having inflow openings may
also be disposed on the walls of the utility hold, or at
different levels of height in the utility hold.

In order to further improve the fluidizing of the sand, the
method may also comprise disposing air injection pipes in the
utility hold, preferably near the floor thereof. The air
injection pipes may be provided with air injection openings,
such as nozzles. The air injection pipes are connected to a
compressor, typically via a pressure tank. Experiments have
proven that water—-fluidized sand obtains better fluidity by

virtue of mixing some air into the fluidized sand.

A dry bulk carrier may not be filled up with sand in all the
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such as nozzles. The air injection pipes are connected to a compressor,
typically via a pressure tank. Experimengs have proven that water-fluidized
sand obtains better fluidity by 30 virtue of mixing some air into the fluidized
sand. A dry bulk carrier may not be filled up with sand in all the 4 holds,
given that the carrying capacity of the dry bulk carrier would be exceeded.
For this reassRit i also” ‘Top?é‘ﬁﬁé(tjer% gg@@@%{@ﬁ othér A for 1<
technicalr equipraepkwhichs da @ddition-ta thespueypscand apatentiaks

com ressor , may comsprlse valves and c%ntrol %?TH dr,gents In ordea(lto be
ablé to Jus%?he speC| ic gr%vny of the fluidized san Before enterlng into
tméﬁﬁff}ﬁp@mﬁ}lmﬁectm pipestfopwater tdtherslopy pipe may alsy beal

dispesedsan the inlet sideofithe slury pumpqThe yatet mayio-he supplied
from the water purﬁﬁfor from a sea chest in the hull. In general, the

eGhibhehtin’6né RoT hiay*Seretwo SdjaRent Hoide = THe Tidibed Haterial
nfaybe Lntoaded dyralliowingahtosfiowgisiinte thenslusiyuintet andhonwards via

”1%?!%‘5%8%{”}91%%‘1 the unjoading ing, The, mefhod, may fliner,compse

allowing the unloading pipe to end outside the dry bulk carrier when the sand

isfoeBe saRloalet Fornnthetdry Bifk Tariiée of LerRecREthe BERuibadngaY

pipe tuadransport-piperwhendhe fluidized sanddsnta:bedelivered at a the
dLs&ilrllce from the dry bulk carrier, for

In general, the equipment in one hold may serve two adjacent

holds.

The fluidized material may be unloaded by allowing it to flow
into the slurry inlet and onwards via the slurry pump and the

unloading pipe.

The method may further comprise allowing the unloading pipe
to end outside the dry bulk carrier when the sand is to be
unloaded from the dry bulk carrier, or connecting the
unloading pipe to a transport pipe when the fluidized sand is
to be delivered at a distance from the dry bulk carrier, for

example onshore.

A ship for transportation of sand is normally loaded with
fluidized or very wet sand, typically excavated from the
seabed near the loading site. The sand must be drained in

order to be classified as dry during the transport.

The method may comprise disposing at least one drainage
column for drainage of the sand in the utility hold. A
drainage column of this type may be comprised of a pipe
having a number of openings in the pipe wall along the pipe,

each opening being screened in such a way that water may



example onshore. A ship for transportation of sand is normally loaded with
fluidized or very wet sand, typically excavated from the 25 seabed near the
loading site. The sand must be drained in order to be classified as dry during
the transport. The method may comprise disposing at least one drainage
column for drainage of the sand in the utility hold. A drainage column of this
typE- fitay-bé Comprised 8P pIpE B0"RAVIRG A RGMbETOf BPEhings fif the pipe
wall-alengdhe pipes eachvepenisgdeing sereenedch it such a way shatwatesm
mz%i/ 5_enter roug&thedQ eninﬁ Wchefeas settled sand covers the screen
an [

th
t t ; A T
5 tﬁﬁ%np e&gn€3|gn| ican %f&% tiés of sand from entering into the

drainage column. The method may further comprise connecting the drainage
5TCBURR O the Sty Burhp fof pURTRIRG otk Water frot tHE Stirfadi8fthe
sanduhhetusecaka dry bk partier freferablyi havingatleast- thireenhalds and
pgelzﬂ,%red inoafccﬁorgganc% (gvith the invention for transportation of sand across

ace ?a N . . . .
the open sea allows for a 10 substantial reduction in time and costs for

transportation and unloading of sand. An example of a preferred method and
emBodiftfenitis deStib&d i tha oliGwiny 8ha78 tepidteginthet teast
acbompanying drawingspahere: is FHg.cbshewse inverdssedection;endhybulkor

capierdp,accerdance with the invention during loading: 211 ows for a
substantial reduction in time and costs for transportation

and unloading of sand.

An example of a preferred method and embodiment is described
in the following and is depicted in the accompanying

drawings, where:

Fig. 1 shows, in cross-section, a dry bulk carrier in

accordance with the invention during loading;

Fig. 2 shows a plan view of a segment of the hold of the

dry bulk carrier;

Fig. 3 shows, in perspective, details of the utility hold
of the dry bulk carrier, wherein the extent of the
utility hold is indicated by means of dashed lines;

and

Fig. 4 shows, on a larger scale, a section through a

drainage column.

In the drawings, the reference numeral 1 represents a dry
bulk carrier comprising several holds 2, at least one thereof

being used as a utility hold 4.

In fig. 1, the dry bulk carrier 1 is moored next to a dredger
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Fig. 2 shows a plan view of a segment of the hold of the dry bulk carrier; Fig.
3 shows, in perspective, details of the utility hold 20 of the dry bulk carrier,
wherein the extent of the utility hold is indicated by means of dashed lines;
and Fig. 4 shows, on a larger scale, a section through a drainage column. 25
In the drawings, the reference numeral 1 represents a dry bulk carrier
cOMPHERG sevaral Holds 21 at Fexbt %‘P@’th@ﬁ@&ﬁ befrflused 48 & dfity Rolynd
4 it g hethecdnyi bylkrearden 1is aneored nexidtod deedger 6 6, where sand
in fluidized form flows from the dredger 6 and into the utility hold 4 via a

filing Ripe 8. (he, yility hold 4. gtthe drypulk carrier 1,.near the, flogr, s tank .,
top - thereof, is provided with a number of fluidizing s pipes 10 having inflow
opehitigs 12PThe Hufdizing pip@sEPEXENY fidriZbritally e ongithidhiz 2109
direptien 0f the drydoulk Taskiebbanchare cannactedidua manitold ddpdka 80

first wiater yajve, 16, the, manifold, 14.is conpecled.to awater ;pump-18 fhat,,,
receives water from a water inlet 20, see]ﬁgure 10 2. 'I_'ﬁe water inlet 20 may
cBbmgrise?d Searchest Ao sRowAR TheSRatet purfip1sislsosition&d i a hold

2adjacenttothe; yiility hald 4 andiis designed in a nanhealiewingdt supplyer
water, via a second water valve 22, to another adjacent utility2 Qold 4. 1n

. 18 th . £ let fi
fiGUPS 2, the 88Eond Watdr valig 22 is =™ = Warer iniet 20, ece figure
2. The water inlet 20 may comprise a sea chest (not shown).

The water pump 18 is positioned in a hold 2 adjacent to the
utility hold 4 and is designed in a manner allowing it supply
water, via a second water valve 22, to another adjacent
utility hold 4. In figure 2, the second water valve 22 is

hidden underneath the water pump 18.

A portion of the fluidizing pipes 10 is placed on the walls
24 of the utility hold 4.

A number of air injection pipes 26 having air injection
openings 28 are disposed near the floor of the utility hold
4. The air injection pipes 26 communicate with a pressure
tank 30 located in an adjacent hold 2 relative to the utility
hold 4.

In a bulkhead 32 between the hold 2 and the utility hold 4 a
slurry inlet 34 is positioned. Via the slurry inlet 34 and a
slurry valve 36 the utility hold 4 is connected to the inlet
of a slurry pump 38. The slurry pump 38, which is placed in a
hold 2 adjacent to the utility hold 4, is connected to an
unloading pipe 40. The unloading pipe 40 ends in the sea next

to the dry bulk carrier 1.

An intermediate pipe 42 is connected between the manifold 14

and the inlet of the slurry pump 38. The aim is to be able to
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is hidden underneath the water pump 18. A portion of the fluidizing pipes 10
is placed on the walls 24 of the utility hgld 4. A number of air injection pipes
26 having air injection openings 28 are disposed near the floor of the utility
hold 20 4. The air injection pipes 26 communicate with a pressure tank 30
located in an adjacent hold 2 relative to the utility hold 4. In a bulkhead 32

befiweeh th@hoﬁ?%ﬂw@ﬁﬁﬁﬁ/%laﬁ &hSlufr Whi%]t%‘?glssﬁéﬁu@ﬁé@r\?la
the skiriynletn3d anda 25:shyryovalve 86 thejutility habe visrcprnected toal
the nlet of a sjurry pump 38. Th slurry pump 38, which is placed in a hold 2
adjacent 1o ?he&ffylt%/ t%ljdm IS c%en c%e% t%}an unloading pipe 40. The
unloading pipe 40 ends in the sea next to the dry bulk carrier 1. 30 An
irﬁeﬁﬁ%d%ﬁé”p?ﬁ@ %258 ‘cyhitctéd PEfwESRRAE Fhanifold s Hnd thievinfétst -
thenslufinya puape38.oLhemadmas tabe abheft@cieaﬂjustthmepeclmexgéavny of
the f|%ldlzed sgnd begﬁre enterlng into tgu urr pum 38 %nd b;{ SUé)Q%I[]Q

t

ralnage ral
additional Water via the intermediate pipe 42. Three ralnage columns 44 are

disposedl intheasititg hbrl 4% FREdrainagecolémns 44 are connected, at
their lower portions, to a drainage pipe 46 which, via a drainage valve 48, is
cOhnedteditosihe sloiryrpump 88:chilrer drainage todurhfsElcomprisewanpipe of

59?%%@%%9 Rumber of openings o2 in.the, pipewal| along the; longitudingl .

eggggeof, see figure 4. A screen 54, which is tight at the top
and open at the bottom, surrounds the pipe 50 at the openings
52, whereby an annular space 56 is formed between the screen

54 and pipe 50.

Water may flow into the annular space 56 and onwards into the
pipe 50 via the openings 52, whereas sand settling around the
screen 54 will seal the annular space 56 at the bottom as the
utility hold 4 is being filled. Excess water 58 located above
the sand 60, see figure 1, must therefore exit via openings

52 higher up on the drainage column 44.

During loading of the dry bulk carrier 1, when fluidized sand
flows into the utility hold 4 via the filling pipe 8, the
sand 60 settles in the utility hold 4. The slurry valve 36 is
closed and the drainage valve 48 is open. As described above,
the excess water 58 is drained wvia the drainage columns 44,
drainage pipe 46 and slurry pump 38 and into the sea via the

unloading pipe 40.

Before unloading of the dry bulk carrier 1 is to take place,
the first water valve 16 is opened, the drainage wvalve 48 is

closed, and the slurry valve 36 is opened.

Upon starting the water pump 18, water flows from the water
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10 thereof, see figure 4. A screen 54, which is tight at the top and open at
the bottom, surrounds the pipe 50 at thg;openings 52, whereby an annular
space 56 is formed between the screen 54 and pipe 50. Water may flow into
the annular space 56 and onwards into the is pipe 50 via the openings 52,
whereas sand settling around the screen 54 will seal the annular space 56 at
tHé' bettort asthe Vatiity Hold 258 beingHilléd, ExCEsS watér B8 16¢atéd dsove’ -
the sand60; see figyrethanastitherefore exipda ampenings 2 higirardsp on
the drainage column 44. 20 During loading of the dry bulk carrier 1 n
MRS Sand WS (5 theccity Fom 4 e 5 T s B0, 2oty
seftied ihahetdility hokk4tThe sty Valveo86 ¢ <closed ahd the drhiimageed
valve 48 i$.9pgnsAs.described above, the excess water 58 is drained via the
drainage columns 44, 25 drainage pipe 46 and slurry pump 38 and into the
S8l the nicading.pipe.49. Befarg uioading of e dry ulk ggien s fo
take place, the first water valve 16 is opened, the dlralnage valve 48 is
closedt apdsthersibrry Vehre 36-is OpenetiBovUpeh Etartingttie Whterpurhpy
18umatersflows framdhe wates 8Linlgt 2@ ang via the water pump 18, the first
water valve 16, the manifold 14, the fluidizing pipes 10 and the inflow
openings; 12 and '“Scly“%agqf%%l herebydhe p?f&?&ﬁ%c?‘?é‘%‘&%&%% the

closest to the inflow openings 12 is fluidized 5 and forms a slurry.
pressure tank 30 via the air injection pipes 26 and the air

injection openings 28.
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Upon starting the slurry pump 38, the fluidized sand flows via the slurry inlet
34, the slurry valve 36 and the slurry pymp 38 onto the unloading pipe 40. If
desirable, air is supplied to the fluidized sand from the io pressure tank 30
via the air injection pipes 26 and the air injection openings 28.9 Claims
1. A method of preparing a dry bulk carrier (1) for sand transportation and
fluidized unloading including disposing withirf a utility hold (4), fluidizing pipes
s (10) having inflow openings (12) and also a slurry inlet (34) for fluidized
sand, & hmatrtepd t efr icz erdrFAnthat thie méthdd further ¢mcldes disposing a

sI_urry EH%A@?%QQ@B%C%b@M%QééW&% i@gﬁﬁ%@ ang. @de_{%ading
pipe (40), and where the slurry pump is placed io in a hold (2) adjacent to the

utility WOIARA5.12 9T He ihethodl i actordante With*dlain 1 ch aPd 1Pt i 2
e d i n thay theamethod Adrther inctudesy disposingraisluiycntet{84yyainlet

bulkhe?ﬂfzgobretyfen is hglds (244). 3. The methodcineaccordaremg1 with

, d , h
claiml,charac 1'fl(l:: rllzzee dsian c%]hat t%e rr?et%oad ?urtherlrnéuées

disposifig.tort fife BRF bafk éarfiehr¢T), BrwhteresumpSEs) Hedbé cohheEtedump

between @& watgrinlet{20),anddbe 20 fluidizing pipe 1Q) 4, Thesmethod in

accordance with claim1,charac- _
unloading pipe (40), and where the slurry pump is placed

in a hold (2) adjacent to the utility hold (4).

2. The method in accordance with claim 1, c¢char ac -
terized i n that the method further includes
disposing a slurry inlet (34) in a bulkhead (32) between
holds (2, 4).

3. The method in accordance with claim 1, c¢char ac -
terized i n that the method further includes
disposing, on the dry bulk carrier (1), a water pump (18)
to be connected between a water inlet (20) and the

fluidizing pipe (10).

4. The method in accordance with claim 1, c¢char ac -
terized i n that the method further comprises:
disposing fluidizing pipes (10) having inflow openings

(12) on the wall (24) of the utility hold (4).

5. The method in accordance with claim 1, c¢char ac -
terized i n that the method further comprises:
disposing air injection pipes (26) in the utility hold
(4).

6. The method in accordance with claim 1, c¢char ac -

terized i n that the method further includes
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terizedin that the method further comprises: disposing fluidizing pipes
(10) having inflow openings (12) on the wall (24) of the utility hold (4). 25 5.
The method in accordance with claim 1,charac-terizedinthatthe
method further comprises: disposing air injection pipes (26) in the utility hold
(4). 6. The method in accordance with claim1,charac-30terizedin
that theShethvd futtheriherRide’A @ 1Bfing the dridadiy pipe"(40) distharge'®
at the dey-bulke carner (1). 7. The method in accordance with claim 1, char
ac-terizedinthatthe method further comprises: 5 connecting the
unloading pipe £40Q) to,a copVEYINGRIPE: 8 The method ip accordance with
claiml,charac terizedin that the method further comprises:
disposing 4t 1&aét orfé drdinage-Ealtint Gad)FhitRe Gty 1oid {@FPF0- 8 The
methoddnrascotdance withnglaim ih € b Bdea c40t)e tdze ddmvthat thepipe.
method further comprises: connecting the drainage column (44) to the slurry
pEMp 138) ntQ-Hdge of adrybulk catrigr (i) prepared jn acoordanceg with is

claim 1 for transportation of sand across the open sea. ,
terized i n that the method further comprises:

disposing at least one drainage column (44) in the

utility hold (4).

9. The method in accordance with claim 7, c¢char ac -
terized i n that the method further comprises:
connecting the drainage column (44) to the slurry pump

(38).

10. Use of a dry bulk carrier (1) prepared in accordance with

claim 1 for transportation of sand across the open sea.



